Introduction
Fluorescent imaging has become a powerful tool for detecting small molecules in living organisms for the powerful in situ analysis, high spatial-temporal imaging and sample non-destructive property [1] [2] [3] [4] . Many fluorescent probes based on various dyes such as rhodamine [5] [6] [7] , fluorescence [8] [9] [10] , bodipy [11] , naphthalimide [12, 13] , cyanine [14] etc. were reported in recent years to detect reactive species such as H 2 O 2 in cells and living animals [15] , these probes can detect H 2 O 2 with obvious fluorescent change, high detection sensitivity and high selectivity [1] [2] [3] [4] . However, unfortunately, most of these probe reported previously can only detect a single species for one time. Lacking a smart probe can both detect two or more events simultaneously [16] . In physiological process, there is a dynamic balance between various kinds of reactive species, these species have interplay and can convert through a series of physiological process [17] . Thus, development of fluorescent probes for selectively detecting two or more events simultaneously is imperative for further application in bio-detecting area. Recently, an intelligent fluorescent probe that can selectively detect H 2 O 2 in alkaline environment was reported, the probe can detect both H 2 O 2 and pH change simultaneously with different fluorescent signal change, which will be more useful in the H 2 O 2 detection in living organisms [18] . [19, 20] . For instance, the pH in blood plasma is at 7.35-7.45 [21] [22] [23] , in large intestine and pancreas, the pH values are above 8.0. The pH in mitochondria area is ~8.0 [24] [25] [26] , and the optimal pH range of alkaline phosphatase (ALP, an enzyme mainly generated by liver and widely existed in liver, bone, kidney and intestines) in neutrophils is between 8.0 and 10.0 [27, 28] . Thus, development of fluorescent probes for selectively detecting H 2 O 2 in alkaline environment will be more useful in bio-detecting area [29] .
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Results and discussion
Synthesis
The chemical structure and fluorescence change process of the fluorescent H 2 O 2 probe CSBOH in the presence of H 2 O 2 in alkaline environment was illustrated as Figure 1 . The synthesis process was presented in Scheme 1, briefly, 4-boronic acid pinacol cyclic ester benzaldehyde 2 was synthesized in high yield by 4-bromobenzaldehyde reacted with boronic acid pinacol cyclic ester under palladium catalysis in DMF solution. Then it was reacted with compound A in acetic acid solution at 90 o C, and compound 3 was formed after the reaction process, the compound was purified by silica gel column and both compounds with or without the pinacol ester group (compound 3 and CSBOH) were obtained. In order to investigate the intracellular property of CSBOH, a cell trappable probe (CSBOH-AM) with methylene acetate ester group was also obtained.
Fluorescent spectra change of CSBOH with H 2 O 2 and pH
The fluorescence change property of CSBOH with H 2 O 2 was investigated in different pH buffer, CSBOH exhibited huge fluorescence change in H 2 O 2 titration process. In pH 8.0 buffer (Figure 2 a, b) , with the addition of H 2 O 2 , the fluorescence at 660 nm increased rapidly when excited by 580 nm, meanwhile, a new fluorescence peak emerged at 720 nm was also observed when excited by 670 nm. When the titration process was performed in pH 10.0 buffer (Figure 2 To explain the photophysical spectra change of CSBOH in H 2 O 2 titration process in different pH buffer, the fluorescence property of CSBOH was explored in different pH buffer. As shown by Figure 3 , with the pH values increase from 7.0 to 10.0, the fluorescence increase was observed at 660 nm when excited by 580 nm light, and no fluorescence signal was found at 720 nm when excited by 670 nm, which is different form the H 2 O 2 titration process (Figure 2 b, e) . The pKa value of CSBOH was about 8.31, as calculated from the fluorescent change at 660 nm with pH change.
Fluorescence imaging of H 2 O 2 in cells and animals
CSBOH was also applied to image endogenously generated H 2 CSBOH was used image H 2 O 2 in living animals. As shown by Figure 6 (A-D) , only weak fluorescence of CSBOH was detected when it was abdominal injected to mice, a strong fluorescence was observed in both channels after H 2 O 2 was injected. In an overlay of fluorescent image and X-ray image ( Figure 6 E) , an intense fluorescence signal was observed in the abdomen of the mouse. The experiment demonstrated that CSBOH is suitable for bio-imaging of H 2 O 2 in living animals.
Conclusion
In summary, we have reported the first example of ratiometric near infrared fluorescent probe for H 2 O 2 in alkaline environment and its application for imaging endogenously generated H 2 O 2 in cells and in living animals. Reactive Oxygen Species (ROS) such as H 2 O 2 in cells are a kind of bioactive small molecules that tightly related with many diseases such as cancer, neurodegenerative disease and diabetes. The oxidative stress state in cells is also related with the intracellular pH fluctuation. Thus the development of new probes that can response to H 2 O 2 in alkaline environment and the design strategies, in particular for NIR fluorescent probes, is a subject of wide interest due to the useful applications of NIR fluorescent probes in extensive fields such as chemistry, biology, and medicine.
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